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<< ±xn 5^Ht^5u m^x-h^ti* pcr xmm Lxfit5> t ^-*sm 

m&&ftft\m$r£nx^ts:\,^ t -h-mxh^o **^/&o^#~x^£^#f 
mmv&^vtc^, ^<vmm*MVr-tz>z. tiz^\,^x<Dmm<bm-£^x^z> 0 

mm-* ; ^m&mm-t-z r ^jcfcs. ^^©Mii^w^fij:, #^ 

t££r^-#-3 0 1, 3 — -■a'A-^-ff^ v^|^y.-'>.g- e 
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mm. hmmfc&vz gb m^mmco^m^vrji-^^M. pcrmvt 

<Dife%:*7Ti-i- 0 G9 GAPDH (f/ls-t/UTA'T* h Kp y^ 
5 if). fcoV^T^^i^fi^^^-T 0 ^^^ KDNAO^Pt^j^^J; t)#^tt^ 0 G9 
1mW-mm(D% s m.\"<JV\L IhIC cDNA ^:fc^Tzl!j^£;ft,fc GAPDH fcli^b^o ^ 

^) Xtf HEPES (N- [2-t Kn^t/xf;i,] If 7 - N ' _ [ 2 -;c* 

^©3»*#**fc»A© MnCl 2 (mR),CaCl 2 (m^).MgCl 2 (^H^).ZnCl 2 (6P9). 
NiS0 4 (S^),^tJ?CdS0 4 (S'H^) T'T^yir^ £*Lfc 0 

So S*iXJtoRiSj|^|j: s a^-ff-jf—e f T-^Q-S L$^7> (-) x 
( ^ tL < + *^"C % SDS-PAGE fc± C BB 

&&Bm<Dmm&*^ V—t\^x blast . *■ tSSfiew^* 

IH^IJ i: LTt 5 y AgH^IJ (GenBank No. AC01 1 m) & M, fcfc} L fc 0 

mSIB^iJ (Bnt^l) *tJ«*i«T $ y m@B?iJ (£70**2) £ft£Lfc„.iE?iJ 
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*«jfc*»u ****i~<* *M*m<o*>*jrx<oti5&* 

mmLtckZZ, HUH**** hN-T±^,U- D - * 

15 ^^ra, ^*-#-et>fct)#5 e 

SriWJt-L ; ^ It 

5 • !) >^xy h/w^!) ^f^> 3 ^#K«^, 
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&&&&&&&& ^foammizXtitX, 

^Hb4&© in vivo £4feK*o|Sft», ML *M&# ( t h fc^tr) in 
vitro £*ttff#*$tL«. £fc N **WICJ:«Jb|B#**«ffiL#***it 

i^^^TV^^^ — ^ fi 0 1, 3Gal £ ir S£ . - « * _ ^ ^ ^ ^ 

1, 3GlcNAc lifi6 0 %O^B«tt«*« ^ £ f- fc, 2 cd*&$jt 

S to N*||C»ttW*Ol»tT>«l|[*gJti«m*, 
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Kr**W»tetB-rs. AI^/iiMMfft, UDP-GlcNAc T'fc^ 4>fc< 
£ fc Galj81,4GlcNAc«P^3£SrS^^iri:i-«l ' 

^fe^lSMO^ME^iSfc^f^V^^ir^W:, TfEGD-ftfT (a) - ( c ) : 

^fc Bz-^-^h^KX^/Xtt Gal/3 l,461cNAc*fc#U**^lK»S 
(r B zl l4-*^^*tr*U TGalJ TGlcNAcj r±N 

(b) KJfcpH 

C c i — -iuxi — • ^vco^^tt 

^&®<2$§m&&m*>;<?n\zft, 40© Gal 0 1, 4GlcNAc 
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^iOfifii^y/^f©M(Ctt, TIB (A) ~ (C) <D&fr 

5 (B) iaM#t2, @H^iJ#^-l 6XteIS?iJ#^-l 7^{pTtL^lo^T^ /^IBJIJ 
(C) iS?!l#-§-2, IBM#-^1 6X«iB^iJ##l 7^fpTtL^loOT^y^iaM 

£ < t h 4 o % fig— -e& £ t ^ j mm^i 0 

#^9 7-1 1 9 4<^J£SIE^ Xfi^tLfe^M^^^gB^J^^tf^^^ 
15 £*L5 0 -^(O J: 5 KWmn DNA T'fe !9#5o 

"CIS. 
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£ # A to J d TO -f § it ffc & ffi -f -5 r £ 3* #} ^ $ ^ 5 e 
(l) *Ybfc:BB#"f-3;fc3§W<?>;gnK 

«~flHfi*«'--;&-«ifttt, BLAST tfcSS&tf-LTSfcfrJfcfcfcfcOT. -fc*bf±#H£ 
f**©«#:W#*|c#*:LWS. £©JUi*fe, ^-£^7^-^ 

-Wo^ats Ej)#*i©tti«?!icoRF^fe N 0fao««iia 
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fl-t©ffi*|«[T?fcS*^ ffeVMS, ftS-C-^OORF^Sg (*££#-!§- 1 - l 

i9i) gpt, N 119 iss^cdna teZKDmmm-z&Zo 
©*a»xtmffl ^s^^y^ xi#i^#t§^, bto** i £B*t l 

**WRiJ:5*5^^W^B^ii, 1 5 fctbtf, • 

ii 
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o 

i?*^I»**#tt: % m*-t£. DNA co«£k:g<5t, — «oft*S:^ri-*^^|#jc 
-fc^f, ®M,K&;fe1rZ>Zk&*SmT'3bZ 0 Sambrook 6> x 

Molecular Cloning: A Laboratory Manual, £ 3 JR % Vol.1, 7.42-7.45 Cold 
Spring Harbor Laboratory Press, 2001 iC^^tb, LT^ F 
^^^'MU 5XSSC, 0. 5% SDS, 1.0 mM EDTA (pH8. 0) <DM$Eifr$g%{ > ffi 40 
-50<CT-tf\ 50%*/UAT5-b% 2XSSC— 6XSSC 42°CTO,ft 50%* 

/lx^T5 KtO, — (Stark' s solution) * ¥ <D®.<Dmm<D^'( 7 

y^f->> 3 «) O^yp^^VsJ/*^ *J:tW6 60°C, 0.5X 

ssc 0.1% sds <Dm&&flr<D8im&<g&tiz> 0 b y y^y 

#f > C jc"* £ 5 ^if-V 3 .£1**3 J: 68°C, 0. 2 X SSC 

, 0.-1% sds <D$b&*&o kfemznzo sit», zxm*mwmm& 
jriBcoi^^, lift-fen^ nm&m&mz.&>^T4k&(D%-m*7v-zfWL 

Wmf- (BW##1 *©**#-§-4 8 5-5 0 2©tt*t«llc4B^-t-5) 
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?irfci- «fc 5 Kl 2 o<7^d$£jlJR u : 

1) 1 5**£U: % &3;L<i2l 8*MSSU:, £9#3;L<te 

2) #fi|I^OG + CO|J^4 0- 7 0%f$)5rt ; 

sir $ it* 2 t m cmwimm l, < «t*#t &«*K4mtt*tt£Bn* 

*1 *<ai£g#-§-4 5 0-4 6 9©-*B4S«i^3-t-S) J&> 5 y =f* * 1^ 
,S:^gH^J#^-5^fSijO^SgE^i (iEi?fj«^-l 3 1-54 

*&g##4€ 5-5 0 2 0^toif5) y *X*ls*<? KT'fe 

(2) #*Efc«fcS«te<z>&3SE;frifc . 
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^s-e^ t#sw^y ^-^^-5/3 ^fjfetn 
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situ ^ ?j H-is 3 5ft> te^<te©»*i^*s^S*tt3iEfeSr^ 

^JSrSmaH^T^^-Srf^^U, ^ft&JBv^&B&ltfflRjS; (PCR) ftiffcij; 

©tiftiiiBSJStt, 09*.tf, 5K^7-fIi^ (PCR) [Saiki 
R.K. , et al. , Science, 230, 1350-1354 (1985) ] N 7 * aS$KSJ5S (LCR) 

[Wu D. Y. , et al. , Genomics, 4, 560-569 (1989); Barringer K. J., et 
al., Gene, 89, 117-122 (1990); Barany F. , Proc. Natl. Acad. Sci. USA, 
88, 189-193 (1991)] R tf$g 9 X ~3 < Jtf *g [Kwoh D. Y. , et al. , Proc. 
Natl. Acad. Sci. USA, 86, 1173-1177 (1989)] #<0a&«at&jfcBJ f SRjfc 
, Mt/fciKS&SJS (SDA) [Walker G. T. , et al. , Proc. Natl. Acad. Sci. 
USA, 89, 392-396 (1992); Walker G. T. , et al. , Nuc. Acids Res., 20, 
1691-1696 (1992)], £ B«#BB?!l«Sl (3SR; [Guatelli J. C. , Proc. Natl. 
Acad. Sci. USA, 87, 1874-1878 (1990)] *3 <fc U?Q & Vrf V # — if T A [U 
1f>fA^^& % BioTechnology 6, p. 1197-1202 (1988)] 4$©1gi&RjE&&'&tfo 
**U gfe'J'H^^ 0525882 ^•^iB^$^TV>-5^^^£^^iB^J©^iiij.Iiz: 
£ S&ttS?llK:£«5 < Jftfil (Nucleic Acid Sequence Based Amplification: 
NASABA) ^J&^ % fiJJB BTlg-e So 0£ L < ^ ?CP. & 2 „ 

PCR te&jav>T*fcffl1-5 3. PCR ©J; 5 ft 
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pcr omttj ?;m<Dm v si bfc«t 9 ttttmmMaoft&s 

S£-Jfc7k3i@#m (GAPDH), J3 - 7^f = - KfSiife^t LtflJffitS 

(DmRNA tt^t, mRNA i^&aglE^ bfc c DNA *»#"T?fc «fc V\, M^^^TrfcS 
mRNA «rli«i-«»-g'|C«. JifB— M<D-??J ^ — ^V^ NASBA ft (3SR fcfc.TMA 
ft)«rSJB bTfc«fcV\NASBA fe£#teJ3*p-?fc «J \ ^(Dtc#><D*y h miS^tb 

PGR feT^#fen^ifi{iI0#)(D^t±jXf*S*«, #ffi«<&Kl&i§#&«*l*S&b 
% ^KSr^^j^p 5; K*T?ife6i-S*-j5te^, ®M^lb#mf .|.gM3 2:•}- 
^ ^*S*jPCR4feSrffiffi-f5ri:*s»*b< % -ttifctt^il^-f y * x&tir (Ditto 
^llmRNAT-fcS^b, ^yj/^/fA RT-PCR fete#tc£fjg-Cfc 5 0 

K DNAW * P7WO± 5 ^OiWDNA^ijfelrlitfS. 

* £ t k j: 0. mw*<Dmttm®<Dmz£m-tzzbi>»imxhz> 0 m-mi 
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o 

mK^tftxhs tmmx$z 0 

ttin vitro <^V>rtUd^Pp!t5-r, mRNA siRNA fSt> *> Z^ft r £ , mRNA 

*ar **. ™, *«u m % *m 
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, mm, mm, fem, &£x?¥7£m<D^-ftih&i>i^i5tiz> 0 stc, *&wv>m 

Wr, mmm\zfom-tz>z.t&x*%z> 0 *wmw\<ite^x&m£tizmm r^j ^ 
mm, +-mmi&, ^mm, ±mm, mm^, Rxtmmm, ^mst, ^los 

o 

6~-i i 9 4<Dm.mmmfrtbtez>mmxfo& 0 Ewtiotnat ie#j#-$§- 

> ^l^c/j KNA *B*&#:^iP„ DNA fctt, > JZ®&&<D DNA. ifili DNA 

, ittm&Ltc DNA, PCR iCj;oTiiil>S$*i^ DPJA, S^^tCjjlMW 

or. r c ^^LV\ 
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m c^y^^K) BBMSr^&i-So atfe^-^-t-j^d^ blast 

^^^P^^A^IJ^LTiS 1, 3 >i£#g£?!f if/fc^ 

iti^tlSb h^y^ DNA ga^(l (AC011462: Homo sapiens chromosome 19 
clone CTC-435M10) 3o<fct£ EST (expressed sequence tag, AW444713) gE^IJ&if 

v ^^^-^a ^m^mm^m<Di^m^-i:^<Dm^^m^m^x cdna 7 

fliers y>B*IE3?» (EW-8-2) tcJ:tL« N N ^tttcKJttfittttSr*-'*- 

<d n3hh*>& 2 6 ^t3 3#gtT?^*ut, g iMj^tftstt^i-s # y 

■^^K*rfE8!T*t fc:: <s?.?il## 1 ^cd^^#-^-7 6~i 1 9 4^«^g 

S#-5§-9 7~1 1 9 4<D&mmfU>t>t£Z>mMti., INSI* fo^t ^ 

> u < < i 6 0 %. ±^ti:::^tc:L:: ~ tsh\z 

*L<ii^fc< kh 9 Oo 3M&0§©«»tt, pi, 3-N- 

19 



WO 2004/061109 ^ ^/JP2003/017030 

f^^tncots^ m&ma^xte, r( 5 ) *mw<DGsmm?i/^* 

5 y^^i? y/^f ^a^- KfS^i, ]3l,3GlcNAc fk^Stlff 2it£H^* 
1 k;i^lR!-4££3rU ift©|f-t|i^T«3 1%, f&fcfcK^-Y^ (#3§gJiOgB 

^@B^ijf^bT^^< t -h 5 5%i^i— Tfe^), mffi<Dmm%j€-rz> # i , 3- 

t^Trfe^o fc^te, 2o<D^iajlJO|H-te/N°--ferV hft, Devereux b , 
Nucl. Acids Res. 12: 387, 1984 {CfEiK^tU ^ tt!>^7 3>S/y^»fi 
fny t ' a -^^7* (UWGCG) i !) AfWiGAPayta^^- 
/P ^A, ^-^ 3 ^6.0£ffiV^T, iB?lJ1t^^J:b^-t-5r iiaot, 
RTtg7?^^ 0 GAP/Dj/yA©^^ LV^^^-Zl^ h'^^— * — : (1) 
J* ? FiCM-fZW— (unary) Jfctfc-^ b V v t * (l^-t^tlfcj;^ 

Pi-^MbO <Dm%^tt). Mt>*M Schwartz & Dayhoff Atlas of 

Protein Sequence and Structure, pp. 353-358, National Biomedical Research 
F^daMon, 1979 &CfBife£*L<5 J: 5 ft, Gribskov Rtf Burgess, Nucl. Acids 
Res. 14: 6745, 1986 ; (2) ^> y ^teSt?" £ 3.0 

^^^v^^feJiW^-Yj/^^w^-IE-S-fcWUSbK: o.io o^/u^^ : x 
t* (3) ^^ty^tS^f^^u ^t^tiS. m^fc^kft 

K*©^^*:***© DNA IS/rtf Ult «ittf, 

Smroak, J. £>, Molecular Cloning, A Laboratory Manual (3rd edition), 
Cold Spring Harbor Laboratory, 1.1 (2001) fcfEit©;^ # }£ &mifbtl%> 0 
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r*#s„ «fc 5 ^ tt#btis^i'<^ mm*^** K) 

ft, ;*|§M DH5a, TBI, LE392 N Xte XL-LE392 3U2 XL- 

77X$V&m±MmfcmXi-Z3rmt^Xte, Sambrook, J. £>, Molecular 
Cloning, A Laboratory Manual (3rd edition), Cold Spring Harbor 
Laboratory, 16.1 (2001) \£&m<DtiL{kJJ J*8k&tctem.4k% fris & A/ig 

£ LT, Mxfcf, pD0NR201 % pBluescript N pUC18 N pUC19, pBR322 VjftSftf^^tL 

Gateway fX^J* (>T^tf hnj?xi/tt) W-iii: Gateway 
ttftftjftitfllfLfcS/^fATfjbS. fcx«*4 

21 
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WJkfeZtlft^AK m*-\Z, «I»^^R T , pQE-30, pQE-60, 
PMAL-C2, pMAL-p2, pSE420 & k*tf&* b < , gN^Sim^ * - £ bT pYES2 ( 
-tJ-y^n-^-fe^B), pPiC3.5K, pPIC9K, pA0815 (^±k>7l), 

*<9 9 — tLT pFastBac, pBacPAK8/9, pBK283, pVL1392, P BlueBac4. 5 & 
10 0^bV\ 

ftv^mmiz, mzmfezti-r, ztb^ &tci^ t h He La. 

293 T, SH-SY5YK ^ * * (fclfctf, Ne u r o 2 a , NIH3T3 
f£X&<5 0 

*i&##*UV\ KlUMMSirLTtt, Afrttfctt. ▼ 
, ->nA**-**, t/«*fe(it h^Cftif 

&&*5mft, ±mffi (DH5 a „ JM109, BL21 % g£^r ( 

IHVSd (tyAP7^t7l), GS115, KM71 (£i±lf^7l) ft £>K 

22 
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(Sf21, BmN4, a * k*&WmiStlZ> 0 

o 

It *r="-K*r 5^Jh=K^ ^-U-^-^T^SiH^L 

ATG) ^fc, »±aKVi:UtH:, t^O*±a (0!lxJ;f 
, TAG, TGA N TAA^iif) ^^^*L« 0 

JMfcT'^S Ktltit E. KpOBSO, pET X pCAL 5gf L 
< tti&^f)OAlfi<jfl|# (pQE30 N pETXf* pCAL ft^JPSlMif LT 
DNA^^^^Vf) tfS, *«tttr5^^ KpYES2^b<«pPIC9K^ 

o 
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0**.ff % ^JHffi (E. coli, Bacillus subtilis 30 % 0!l;tfc? Cohen 

_[Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)], :7° O h 7*7 ^ h & [ 
Mol. Gen. Genet., 168, 111 (1979)] ^ = V f :/ h fcfe [J. Mol. Biol., 56, 
209 (1971)] tiot N Saccharomyces cerevisiae O^-^fi, MfLtit Hinnen 6 
(Djjfe [Proc. Natl. Acad. Sci. USA, 75, 1927 (1978)] ^ ]) J*fe [j. b. 
Bacterid.. 153, 163 (1983)] Ciot, ffife#BJia©#^W: N fc|x.tfy — 
-f^Sfe [Science, 227, 129 (1985)], s. h v U - is 3 isfe [Nature, 
319, 791 (1986)] l^ot, Wife*! J&0>»<£ » % M * Graham flr>>frjfe [ 
Virology. 52, 456 (1973)], liftteC^lt 0j %_t£ Summer 6 [Mol. 
Ce- : j, 2156-2165 (1983)] fci oTttbftLf I^f^, - 

So 

tff" • y ^fy, ^x^^ * 
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tsmmm. wz.tt* Naci % mt*^>^M s yi/»z**thy?A, mt-*-? 

So 

10 MSfettflfjg lo-ioortiatfohy^aflf^ y^MIWK, HE 

PES «^ MESiti/^^ff o PHttjiW5|f«|:i ot n ft5 
PH5. 0-9.0 4>ttH#aSLV%) fcMLfc*. JB^StelBfcfcaLft:* 

25 »f*i fcjJS-e^rSo 

**^««tUtt«iK:»4t5i:i:li;J:!)> *»*fc#i-*a**f«r* 

25 
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5 *l<5 0 af*te»-t-*tft{#:Ttt CA19-9 ft^-*-attffin5^t# 

«**«>*« . . **xtt*a - fc * TOii-s^^ bfc 

»J©*:«>»i:||BtertT?«:«iBUTV^5 15-30 7^W»Hft*^K: 
0>'*>f QmpA, OmpT, Dsb^), ^ P 7^ ^ * i? A , ^UtM^a (jf-fe^K* 

* 2_ (t^^^aafitr 6 75M 10 fttt^TKLfcKaih myc ( 

cMyc *J~<**a*©i 3T$;mmW t FLAG^^K (87^^?, 
ftr^-rftv-*-), T7 (genelO ^/^SfotU© n 7^f^ 

kttfcj, S (J^fiH RNaseA gJ3fe<£> 15 T 5 y ft 5K HSV * *\ 

pelB (±®m*mfi^*M P elB<D22TZ;Wirw), hn r ? ^ , 

f>'— ^i/>*^^K), CBD (*^D^*^K^-f^), CBR * 

? i=7^tl*K^y), j3-lac/blu (^7^^fK /B -gal 
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* luc (^>7xy-f), HP-Thio (His-patch ^-^K=^») 

. HSP (fc^Hy^^KK Ln 7 (7^y 7 ^fK), Fn (7^u** 
^tta-WKK GFP (»fe**^^K), YFP (Jt6»3fc^9=-K), CFP ( 
■>7yf3fc^K), BFP (*ft**-WK) % DsRed, DsRed2 (frft**^ 
5 f - K)> MBP (v/H^feWfK), LacZ (7* h-X*-^ IgG 

GK g »o^^K**«'fe^ \ti 

^^K, :/p^ tf A , ^^y A , ^^^sfci^ His 

* *\ myc 9 if, FLAG K> T7 * ^ S * ?\ HSV * ^ pelB Xtt HA * ^ 

±*fe#*L<, ®K FLAG ^T^K (Asp-Tyr-Lys-Asp-Asp-Asp-Asp- 
Lys).(E«t*6) ^I^^,^faT^P||^5i ir#5c ^ ^ 
Mt-*«)T*iLTV^5fcae)#*LV^ _h|S FLAG Ktt#*te3tBC tt ^fc 

. 4Blli#ih^X 5M ^y *B4MM* 5, 011. 912 

A*^*yo#ftT-c, FLAG ^TYKWIt't**; x* 
t5 » 4E11 K— ^ttfiflcW:, "*ffi#* HB 9259 Tfc\ j^^y.^ 

-Y^- X/Uf-ir- • (American Type Culture Collection) 

*^TV,«. FLAG Kte****^ * B-^tt*«t,- Eastman Kodak 

Ct . Scientific Imaging Systems Division, ajfc^&s, hflj- a w £ 5 

ci*JUB.6-C3SmpT«6TfcoT, d*o_b3£© FLAG ^fKt©ift^^w^ 

PFLAG-CMV-I <S^tfc«) *>5 e *4»*«il^*J5:^^^- fcLT 
tt, PFBIF (pFastBac U^tfhn^^) t FUG^fKfta- K t5** 
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t # 

(5) &¥8m<DG9m^?l/;*jrW 

«"e*>5o AfrftifcttTIEoettSr^i-s.- 
^©'tt^frSW^feN-T-fe^-D-^a^^^ (GlcNAc) 

**1^^K, 09* tf, !>yi?^py|-N-7tW/i, 3 t^ (UDP- 
GlcNAc) 7fy^Zy^-N-^nf^y (ADP — GlcNAc) , 
5 ^K-N-T-fe^/U^a^^V (GDP-GlcNAc), RTfit/'?*?^- V ^Wt~ N 
-7tW*at§y (CDP-GlcNAc) ^*S-g-*ix«„ *ifi«J^MMfH: 
, UDP- GlcNAc -e&5«, 

Ai^^^lfHTIt pNp- a -Glc , pNp- fi -Glc , pNp- a -GlcNAc , 
pNp- 0 -GlcNAc, pNp- a -Gal, oNp- 0 —Gal, pNp- a -GalNAc, pNp- a -Xyl, oNp- 0 - 
Xyl, pNp- a -Puc, Bz- a -Man, Bz- a -ManNAc , Bz- 0 ~9^b^h\ GlcNAc 0 1- 
4GlcNAc 0 -BZ, Gal 0 l-4GlcNAc a -pNp ©5*,, Bz-jJ-^f^KRi; Gal 0 1- 
4GlcNAca-pN P te#LT**fci5te**U r.-ljS: tt - pNp r ^ tT ^ 

^*52FK^#^^:^v^T, rcicNAcj ttN-T**7-/u--D-*0wa-!f-§ vaSSr 
*U TGalNAcJ ttN - T***- D > \ Z> * ^, r raaujNacJ tt 

N-7t^-D-tWt5^«*:, rcioj li^at^as, r Man 
J TGalJ tetf:?* *2SS, TBzj tt^S^Ujgfc^L, T 

pNpj l^7^n7x=;H^U ToNpj fD 7 x^|^t, 



28 



10 



WO 2004/061109 ^ ^^2003/017030 

r-j tt^y = ^k»* 9 

*®jK*#**4*-*-. r aJ &rjt ri3j f4«aHttotte^P=.^KJ**© 
7;v ^ u 5 # ch 2 oh xr* ch 3 £©&»g§#2s h7^©t©?r r a j N 

UBP-GlcNAc + Galj91-4GlcNAca-R 

UDP + GlcNAc 0 l-3Gal 0 l-4GlcNAca-R 

* ^-''^itby pH6.4~7.2 ©«»>tt*T?pH 

ft*te#oT»tt#J:#UHEPBS MftftTtt pH7. 0 tf3E-e**©Stt 

Gl,,«. 9£**£*>*ftK: jS 1, 3 ^!)=VK»^it5:i:#T»#5o 
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f # 

* 2 »ce*©t ^ y mb?**!!** $ ttfc c t x\ zthbr^j Meanest & m 

BM* 2 £t ^ y RtE*l*> Z> ft <5 * ^^fto^fci^snf, TfBTtt 
© # y fe it « * V;<* * V * tt * frfe T 5 ; *E W fcfc W * * w< 

2 6*fec*i*T07^iB«), -k0#*L<r*\ E*l*-*i 7 Kittfto 
15 T^y^iB^iJ (EW»f 2 t©7 5 ;*#*3 3 C***t©7 §y»E?lj 
) -Cfc!9#3o 

tett% *ti*&&+*±tomw&m<!>*\,^ ±mm (ecot yP e 
**u *b<i**:rs/ s*B*jfc i « u ; ; . , a^su ^ ^ L 

* Gai 01,3 ^ =iy K^T«f5«i4^ft5fi^W^f^t 
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*e*ik:*v^ i * l < ^ j m*n* l% l < **** u « L < 

1001 *6»fcJ:!l<F*L<ttl-50i, tWIL<fil^o fim 

*&, ******* t,**^ ±*Ljta5©75^E«**uoi 

5>>*BWtt, 1, 3-N-T*^^ 3 ^5>te»»*2^W^ 

Lt»47 5 j Matt, *l c ie^^z , ioi R1 7 ^ 
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&*Mne genetyx «M«f % * ft««rA ost«««M y -7 y * 

*1,TV^ Lipman-Pearson «fe (Lipman, D. J. & Pearson, W. R. , Science, 277, 
1435-1441 (1985))£$fUBLTV^ 0 

*«Ha»te*V^ W-tt©^*-*^h«: % #J * tf. Altschul fc 
(Nucl.Acids.Res.,25.3389-3402(1997))fcfH«$KTVN5 BLAST r7"n ^ ^ fe 
0 <5 V>f± Pearson £ (Proc. Natl. Acad. Sci. USA, 2444-2448 (1988)) fcfBfc $ fix V^ -5 
FASTA *ffiV^E^«f#iJt«b*^«ii:^|6^ 5o ^/ D ^ Afi 
, 'fV^^y h±T National Center for Biotechnology Information 
(NCBI),*>«VNW: DNA Data Bank of Japan (DDBJ) (D & zc bfrhmm-tZZ 

trh-^tr*tf, I***, iBte*^**** 
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conformational) «c t> *f*> fc T'fc «fc V\, KttJK*3fe**fcf4* 

letter, tLTsK^n^Mlfe^tA^i) K--^ft*©Jb»*^ 

ftafffcioTMter^m**, *J*fcf N Kennet fo (£*) , 
Monoclonal Antibodies, Hybridomas: A New Dimension in Biological 
Analyses, Plenum Press, New York, 1980 $ flft. V\ 

33 



20 



WO 2004/061109 ^ PCT/JP2003/0 17030 

in vitro 714 in vivo ^-f*L^T% llftfBms&Bfefc* 

K*fc»a^fti»ai-«aK:t>*fflTTaTf*5 0 
s&fc* m^^- k^- % «^«»***w^o«riB»te«t#a^w<^«© 

f±. «waa©»^-h-*— fcw^b-cv^^isHteflss^^ 

20 dSRTIB-CfcSo 

- 5 Lfc#t#£r x in vitro Xtt in vivo f^Lt, • 

(7) ?XG9<D$&n^ &X*&fc^-&ft$ i y 0 (Oftgl 
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• # 

-hIEt h G9 ©** te # V \ **W#«t, fc**^-*^**^ BLAST** 

**jflv*T**Lfc*r*, k h eg cv^t-yD^^ |JtW: (B 

8~2 0). 

G9#iitt, ^T? 1845 ^ft(^gBM «B*I«*18) 1170 i£3£ 

S©ORF Ce***19) fcUTAHJ^fc. i©QRFfctt389 «OT5y»» 

^fto7§y»EW (ssai#*2 0) aJ^Ksnrv^iit^^ 

tt G9 atfi^F £r#A Lfch7^^x = ^i^ fir * G9 $ y 

fc-^** G9 u **©*^s^~^^^ ttlC fc oT 

20 v^7^if§;^s T ^5 (^»J6#M)„ 

Sfc. *affT?»A small interfering RNA fejc J; 0 jt^^^flJi-s^tfS 
VP* ->T*5t) (T.R. Brummelkamp et al. , Science, 296, 550-553 (2002) ) N 
to J; p &>&fc©;if£fefc:^G9 ;^7t h^^^Sr^-TS t £ t>T#-5„ 

W**fc/BVvc G9 *5*tfmG9 y 
35 
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9 # 

5 *^yTSrRfeT?Sr5 0 / v * 7 *, W t »£9**- * *<D^%k (ft 

mmm. m^mm, nmnw) *&&-rz>z.t\z.£V)±mmmM j ¥%i 

10 gjifeffil 

DNA <£>^ P— — >^ 



ate^-^^-^i»fe, Blast CAltschul et al., J. Mol. Biol. 215, 403-410 
(1990)3, FASTA jfe, PSI-BLAST » % FrameSearch ft [Compugen *±j£0 * 

o^p^A^ut, 01, 3-N-T-fe^/u^a^§ vte^BMiate^- 

K«ra-Kr«^r*tt<Ofc«ate-?«r**I t h^M DNA K*f ( 
AC011462: Homo sapiens chromosome 19 clone CTO435M10) £TJ*E S T 
(AW444713) E^llfcif&JUBLfc. C^lB^y^n^-K-r^^y^^Kte, 0 
1, 3 -N-Ttf/^/Paf^iBi^^p^^^^g^^^^ 

20 ClJfrSr G9 bfc 0 

=• > 2 Ug \Z.^M £ flX V > 5 <&*Q ffl v> Tto 

*J»&*PHaifc colo205 J; 9 RNA £ RNea.o- 9:..; K ; t (ir.^.>^; -?&tti L 
> cSuper-Script First-Strand S>jB&sssia Systea (-T V £ ' h n - 
V^fc oligo CdT)^tC «fc V) single strand DNA > Kfc B Z. <D DNA %mW.b U 5' 

(@h^j#^3) *jj:va» , i^.-v ?cr* 

*7ofc„ PCR 94«C 3G#\ 65"C 1 JJ , 1 jrSr 25 7-^ * t Lfc„ 

PCS fCi 5#t>tL*l DNA mfttefflmm^f-J h t LT 0RF<£j|?§jS = KVO 5' #1 
Hindlll h j/^a K^O 3' HHc EcoRI ^^i-§ 0 
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9 0 

Z<D DNA m*k pBluescript R SKII(-) (T0Y0B0 &M) * Z> 
HindHI EcoRI £ V MM Ltc&, K**t»^L9^^^ a ^RJ&fcfj 
5 C fcT pBluescript" SKII(-)fc G9 ORF £i»Abfc 0 Rfc**:*^ - 

5 ^a^S (42°C, 30#) * m *, IPTCaBiUtX-gal^trU^ftifcteJi 

(ORF) f±ii94 bpT'fet), SfcW^yiBJIfcbt 397 T 
G9 ^tt*.a**t*JiB pBlu eS cript R II SK(-)» % * cr >>5^|fl=^>~-^ 

Ao/:/57 ' XLl-Blue MRF'^ JM109 afe^o lacZAMIS Ottfic^S** 

■0*»*fc»«fcifc-*-Jitf, IPTG/X-gal iiD/^K'fifenn^^L 

21 lOHlM^ Exo/Mung System 

* " fc3*3&£*l,fc G9 tt. LacZ ^ -/^n -fc; £ 

oT, laclqiE||«rJ»o*j»||rtTf»a«rH«T* % IPTG **ttfc*ttp-rs - 

M-^^^ih^ h©p5« te f4, T3*5«k^T7 0^D^^-^^S fe5flD ^ 
-^-EMOPIifctt BssHIIlM r*t*««LTfllA DNA Sr^n^ 

---▼ytr^^fyj-i ro^^^-i^ fl 
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• # 

^O*«H*ft«*as^*ixT*5 0, VCSM13 R408 "»A"<- 7 7 -^©Jgtjfelc «fc 
19, -##KDNA£g££-S: x V->r>^^>Site Specific Mutagenesis {i^ffiT? 

fe*toVTA'*4 a pcr ^fe*«v^Tw-A#©JE*xtF*»*|i^i-c G 9 &e 

y T/V* >f A PCR jfe t PCR HI *5VNT* V* ^7 -f -v-*3 «fc UT V^-fe 

© it m *g IS L T i# 4@ f « tc #> c ft & ft* fc L T * & ff 5 . 

t b*»*lil(li:ra-A#©aE*XtJe^:J»*|ft»(0 RNA * RNeasy Mini Kit ( 
^T^^ttjl) TftttfJU Super-Script First-Strand Synthesis System (-f ^ 
lfhB5?xyttll) Sr^fc oligo <dT)»fcJ:t> single strand DNA * Lfc„ 
-ODNASrlHStLrf^rs' IT 0 ^^- (iB^J#^5), 3' (IB 
3«*6) Xtf TaqMan ^n^-^ (|H?U#-§-7) fcJl^T, ABI PRISM 7700 (T 

fc. PCR 50°C 2 # % 95<C 10 ^Rtf;***:*, 95°C 15 60«C 1 

*bfc^-actin niiOBfcu t hizm&mmvmmmb, m-m&<DiE%RTfi 
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^^^^ * ■ * *l "W w *4* 




a#i 


4- C 


0.0052 


a#2 


0 


0.0004 


a#3 


0 


0.0023 


mm* 


0 


0.0012 


mms 


0 


1 0.0018 




0 


0.0028 




0 


0.0007 




0 


0.0057 


to 


0.0000000 


0.0025125 



10 



15 



20 



ii^7y^7fc±t;^ it ^ PAXgene blood RNA tube ( 

PreAnalytix 4fc») Ic*^*.. tube rt©*****^^ 24 m $ mmz & 
^TR***&«, RNA £ PAXgene blood. RNA kit (PreAnalytix fttt) 
bfcio Super-Script First-Strand Synthesis System U ^ tf h n >*fc$l) 
ftffi^, MO random primers fcT oDHA tr-frjftLfc. - © DNA * LT1 

5' 7*4^- (Bm+4), 3' (B3«*5> *tf Taq Man 

T'n-^ (I2JU##6) *#^r. ABI PRISM" 7700 (7^^ M-ft^fA 
X* + ^*fc» fciDftitt^^^pd^^ PCR©*#», 50<C 
2 5h 95°C lOa-CKA***:*, 95 °C 15 60°C 1 50 0* 9 3g Lfc Q # 
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90 
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199 
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87 


123 


m&k 
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92 


rXt l-J- 


i 7 ' 




196 


Pitt 
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86 


Pitt 


9 




473 


Pitt 


10 




267 


Pitt 


11 




110 


Pitt 


12 




46 


Pitt • 




89.4 


183.3 




mmmm 


9.4 


132.1 





±IBi:^{c:Lr N AETit^Kj y T^^-fA pcr v^T fc hjEMS^o* 

^PjDNA^m* (cDNA) £JfctfcL;/fc 0 -.^ fe RNA ^ a ^ *±ft 

0TfJJRS*1,TV<>S. cDNA Super-Script First-Strand Synthesis 

System U > tf h u s> » Lfc. fc*IU A»«9t>4ft*|ft«>4to* 

fc&^TfS GAPDH (i/y tA'T/Uft Kn^f) 
Sr-g-tf P CR2. 1 (Invitrogen) DNA «rffl^fc 0 G9 0^jg^©^(::*5v>T« ^ P 
iSiTVtc G9 ^^<D 0RF Sr-g-tP pBluescript RSKII (-)^ DNA £-{£JS L 

^Sffo 3 gigj £ n^ Q9 £.&(pmm 

pBluescript RSK11(-)(C G9 *m&h1£zf? X I Y MR pcSKftS. > 

^hn^ x ^4kft)tr*4r«ilKM-C«>S *M:n *5 £tf EcoRl fcj:9fc«ufc 
f** fcfcm&MG-Lv^ fa ^ Rife & ft 5 t~C pcDNA3. 1 (+) G9 CD 0RF 
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m m 

pcDNA3. 1 (+) fc G9 sftl*A**tfci kZimU Ztl* pcDNAS. 1 (+)-G9 £ Lfc 0 
pcDNA3. 1 (+) -G9 «r a > t: e -=r V h -fe DH5 a ) t U fc - h > 3 j, * $ 

(42T\ 45#)£frW T>tr^y^Sr^tpLB*3c«piftH:»v>*: e g 0 ^|3 P 

PCBH43.1 (+/-)»*, &«Bft*9L*MO»aji^^^w Tt)2( forward « 
^^-t^^ *a^-<^*±lfSfcftfl6*© pcDNAS.l ^^^ttvyv 
^n^--^^ h(MCS)IE^lJ^fe RNA 0-**attr»J«i-6TOtt©fc ( B E 
ahHfcSL-CV**. CMV ©^^^-/ro^-^r-iSabO^U^-CflDlS 

*L<5 0 SV40 ^-y^^^fe^feae). SV40 Large T L T V> § 

S^tt,it ^ a* $ a £ T v n 3 0 

«>. KT©»#*ffcfc. HCT15 mm 2X10 6 ^£^£#jr§ r1 ^;^ 10% 
i^.* 1-1640 10 ml ICTIiL, 10cm f ^ y->3.fc:»£ % 16 B#rfl 

37^KrX CCW ~ Lfc. pcDNAS. 1 (+) -G9 ©^^^^ K 

DNA20ng£.tfLipofectamin 2000(-f ^ t* h o >&M)Z0ii 1 £ 0PTI-MEM V 
KKn*;xyth«)i.5 B i **fcT 5 »^^^ 3 y L 

It2o©«m^iSlL, SffllCT 20 a-WK^a^-^a ^ Lyt 
o ~ -Ti^Srf-f jxt/aiJijBiTU 48 mm 37°C^T C0 2 << i/* fox 
&mVtc 0 **fcj:0*j»**ftbfc. RPMI-1640 (-Y ^ \f h P 

^* C ^ ^ PcDNA3.1( + )-G9 a«i»A*i^W*;■^»ftttJE^|UTV^<0-C, ««« 
r " : If pcDNAS. 1 (+)-G9 ^^A^tl/tM©^^4^t§ £ £ te#5 0 C 
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« « »* * ^ ^ ^ ft * # « ft to fc h * « * *|B J»« 293T -c» m * * fc. 

mm&mm-r z> te», < * % 0 1, 3gi c na c is^i^g^ # i, 3 Gai is^n* 

33 #T =• y Wtfr b C 2 iI©^ffittMlr^^^5 - £ 

pBluescriptR SKll(-)to G9 ^fl^A^:^ 5; K DNA &mMk U 5 ' 

10 PCR BifcZft^n&XD WAmn^m^o PCR fete 94t; 30 65<C 1 72°C 1 
25 Ufc 0 ^LT, PCR &%)&Ttfv -*<^/Ml^»j U ^V^ 

110 «3 tH LfeT^yP^^ «9 a LT£fet J; «9 mg| bfc 0 r <D PCR M^MJPS^-^ 
/f ^ LT5 ' ^ HindHI, 3' ill to EcoRI ^bTV^ Z<D DNA Wrft t 
PFLAG-CMV3 * & * M^mmX* lb Z> HindHI EcoRI toT^SUfc^, SIS* 

15 &?!l^U >a ~ p FLAG-CMV3 to^Abfc c BOS^ 

> hi/3 ^fe^'C, 45S>)=£rfrV\ T ^ f i>- y >- LB ^i^ifetoS 

SB#f,tlfc 3t 3^ E^PCR-eg^DNA^rfiS^bfc £ toiSUl^l- 
20 fcfc-^-^^^toJ: 19 DNAjE^iftfg&Lfc^ (pFLAG-CMV3) £ 

k H^lli»*5fe^aj§S^ 293T #M 2XJ0 6 ^%^>£^jf io%^^|§ 
JEMf A 9 O DMEM Jgi& 10ml toTSH^U 1C Z^f^ y I * % 16^,^37^ 

tor eo 2 vdf-^^-^-^-^ L7&c p flag-gm?3-g9 <d 2o ng 

LipofectaroiitfOOOU^tf ^^^±U)Z0 F 1 £ 0PTI-MEM(^ > tf h n ^ 
*±JsSD l. 5ml u ^MtoT 5 £R - „ „ H ; c 20 

t-^-i* r^l:«TU 48B#^37 o CtoT C0 2 -r>^n--<-^fc:ri:$#Lfc o 
^«-h?t 10ml to NaN 3 (0.05%), NaCl (150ml), CaCl 2 (2ml), ^ FLAG M177 

42 



25 



D 



WO 2004/061109 ^ PCT/JP2003/017030 

J-TJ-f* {U?-?VM) (100*1) Sr^U 4°C-T?-#gi#Lfc 0 ^pig 
H>LT(3000rpm 5 4?C)^Uy h^HJKRU, 2ml <D CaCl 2 .TBS * 900*1 Ap*. 
TWAat^»«|(2000rpm 5 4«C) U ^l/j- h£ 200*1 (D lmlCaCl 2 .TBS fc 
»***Stt»3feO*^^yKG9 Lfc„ r^-^J^ SDS-PAGE teJ:3* 

**»|COV^tJlE FLAG M2-^^^^^^(^^^ ±M)$rfflv , Tl>3i ^ ;57y 

^s^-r^Mn^ s^tts G9 ^^^jtoaatwifc, 
ftmm*mctiT\,^mj»m*2 105 #rs ygg^e, c*»*-r©jgtt«* 

pBluescriptR SK11(-)^ G9 ft?:/ 7 * $ K DNA U 5 ' 

i (iWll)i3' ^?^^(E3flt*i2)ti^TPaiK*ftt7 

In B #)<D DNA ^^#fc 0 PGR &f£ 94<C 30 65<C 1 » % 72°C 1 25 

^LT, PGR S*«rT^a-^^ mftflcgbL% ^5l8WUftT 

msumjitftsifciDMLfc, ^o^McuT^bfc pgr k** bp 
^t-t^iaot pdonr2oi mm) m -.a^a^-c 

Rj£tt_L»3 PCR M 2#il, pD0NR201 1*1 (l50ng) % BP £J*M* 2*1 % h 
rT..-rOTA««K ( P H8.0:^T (TEj i * 3 M U BP * n*~tf , lac 

K ^SNWt^ttC) £l*lAp*LT37t\ 10»H-f ^»^M^ TKrt: 
fciwj e-tfiC. *0Kftft*«t 11*1 ^^TVFt^ (^ig DH5 a ) 100 

mi *a*u h-his 3 v*mz£ZM$tum<~^ 

^^MCJI^fc. SH = a=-«r|glJfeU rCR i ft DNA a^A£HTl^ 
^ , -^"*-«K^«r«»b, 3fA£*ljt-^^ (pD0NR-G9) fcftfefc^o 
Tfc£, »igUfc 0 i©^^^-te#A$*tfeDNA©ifta6EWtt, £31** iff* 
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# 




&SI^ Int. IHF > Xis Zm-frlstc^O)) b'r^j^i/vzs^tft- (attR 

lAlOxyhy^^p^y (pD0NR-G9h 0. 5 n 1 (Dy* J is g A? 

— (pFBIF (TSng)), LR BiJ&mffiWi 2//1, TE4. 5 M 1, LR ^ a 1 i? ^ 3, * * ( 

^7 7-v?<D|l^x.ii Int. IHF > Xis £?ill^L7c*«) 2 M 1 & 25°CT* 1 

X SrtX* lOftm^ h UTK&*#Jk;S*fc (i©«a»K«t?pFBIF- 

G9 dS^$tL5)„ pFBIF « pFastBacl Wyifbn ^oi ^*±®l) I g K 

*Bar&i»«/Bft> flag KtmicftoTjiALfc. £«bfc N pF bif k 

Gateway SB^U (attR) mt5fc», Gateway Vector Conversion. System W 

attR ^7A7x = ^ /HWtSJtfi*., DNA gyrase * 

«tt»a^^^Jtfc»*fflfci-5fc*, FLAG ^^ttltftftMfci-Sfcftte 
pFBIF-09 (ll/i 1) inyffyf.t^fe^^ DHg 

T"£tf LB «ife|C|ijADH60ft^-C4Hl^ a 24ttlKjl**«, a a ~^£HQjfe 
U QIAprep Spin Miniprep Kit (*T -7* Vftlg) J; t> 7" 7 ^ $ K (pFBIF-G9 

) ztemmmhtco pcr & t* bi& dna it -rv* r .l %mm~it. 0 

Bac-to-Baci/^^A W Vlf fc^ytlf) != «fc $ 

^V-TBac-to-Bac^^A U V f M=? ^gg) *fl§^TJh|B pFBIF-G9 
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9 m 

(*5§iii DHlOBac mm)) fcBWJtfi* ****** pFastBac (BP*> N pFBIF- 
G9) *rt»Ai-6««"T?, K^bM$*§a^t^ W^WK: 

ioTBttit*!^ (G9) KtIR9i4*il«^f ^-Cfcs, 

-hfEfitiSk^* — (pFBIF-G9) 50 /zl iay^rVht/V (*Jj§^ 
DHlOBac) 50^1 **»*U bVa y ^ftfc 

fcT? y V K (Bluo-galK VT'n fcf/V 0 -D-9^;2f 7 ^ h t'7 y > K (IPTG 

o 

@JRb*:/<^^ Kid g ft DNA A£*LTV^ £ £ ^f^l^ctilU 
^•K§rSA» (Sf21 :^^P^>|il) i£i*ALfc 0 35mm 
<7^->^-U^ S f21 &J& 9X10 5 -|@/2ml tetft&4fe««r-£tf Sf 900SFM (-f^tf 
hns? x ytt«) trWdU 27pTiB*M<BjaSraf#**fc 0 *MSas8MfLfc£ 
££«t8BUt\ LT, lipid-DNA complexes (Ai&ffc (100^1 

© SfHJOOSFM § K6 M 1 fr»OLfcft*«0 kBUm (lOO/zlcOSf- 

900SFM iZi 6/z 1 <D Cellfectin Reagent > tf h n V%fc^) £gS;jp L7cjg-^ 

^TfC^Lt 30 ^nSft£fc>f h UT#fc*«) 

SfQOOII (^^ni?x^) 800^1 ^Lfc^tait27tT-5 

Sf»0UarH#tf&2ml 27^T 72 B#F^ ^ h Lfc„ igtt^t"-^ 

^{3 T75 J(f#- 7* a»c Sf21 «H& 1 X 10 7 ^/20mlSf-900SFM 
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9 m 

^^ 800^1 IriUpL, 2rC-C48*W*«'#-6. 5,7^ >^ j; 9 

intt*£«r$<^ tof&t&mmz®tiLv± 0 zti* loooxg t- 10 ftmm&tom 

Sfcfc, T75 i&SS^^afJ: Sf21 ftBjfc 1 X 10 7 <B/20mlSf-900SFM 

**;fipu 27«Cl?84l*flD#*L*: 0 ^.^^^ 

fc*&*Hj&*36»;ss*, Mf&kmmm*®®.vft 0 -ti% iooox g -e io&m& 

£*>{C, Sf21«&6X10 s Wml<DMgTl§rtf Sf-900SFM On^Jf^fr) 
Sr 100ml ^trt-77^3fc 100 i»l ^OL, Hft*^;*« 1ml U 
27T5-T?96#flBJ*atLfc. JM&**J**HJfcL*:. 1000 Xg-C 

5)0 

Oft***** 10.1 fc#U NaN 3> NaCl CaCl, SriP^Lfc. *«fttt NaN a 

3 

15 & 0. 05%, NaCl 150mM. CaCl 2 * 2ibM i f5 0 ft; FLAG Ml £i#:T 7 -f -f - 

#g| (l.OOOXg, 4«C) LTJ:J»*r**Lfc1l % la* © CaCl,*** TBS ( 

h 0 :pH7. 4) T? 2 mgfe^Lfc„ tUffi»7 7^T^ 

^Sr ImM O CaCl,Sr^tf TBS (pH7. 4) 200^1 «Lt, ^OKIft^tt 
20 W;£ffl<&G91MMfc£ Lfc. 

( 1 ) &WM G9 y Ktt&*.#<Z>fHH 

pBluescript" SKII<-)fc G9 fcfcfcA/*^;* $ K DNA fcfcffii U EM** 1 
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3X141 *<»^-?M>(D&mum*^-fz> 5' zrj^y—t. mmm-^-i 5<om 
mmmz^-rz 3- ^-c-^-^m^x pcr £t;&{cj;9#§r tftxztc. pcr 

fttt Pfx Taq DNA * V * ^ If h n ^fcJR) fcJ^TW- 50*1 Sifc 

»S! 5ng ©#^ETT, 94°C15#. 60^30 #\ ft % 25 V~ ^ ? jl> t V 

BJW-9-1 3© 5' ^^-^EaW-frl 50 3' ^^-^ffiv^c pgr 

kj&jc j; 19 „ e?>j#-3- 1 <Di&m%r%7 6~ii94 o&wtmmtt-r 

DNA mftdmtbtlfCo Ztlit, E#l##2 *<DT$ ymm^2 6-3 9 7 
Ki" 5 t> <D % ^ BB3ni#^ 1 6 O T 5 y »BB3?IJ Sr 3 - K -t- 5 t © icffi ^ -f - 5 

o 

fc:PCRSJSK:«fc t), MfEODNAlUrtf £ «9 L«V>K^IJ©|ajftA. DNA #r>*-25# 
ttfc„ £*W* % IB^J#"i- 1 0*fc3l#-f- 9 7 — 11 94^5, m?m-%-2tp<DT 

3-3 9 7, 1 7©T§/BB?!i*:=«-K*-st> 

ofc*B^-t-5 0 itLfe«atfe^.DNA»f>t-*^iS3Rbfc^i;-5^Ktt, i^-ftLfcB* 

-§-15 (Drfy^i ^-&»*^*>*T#e>;h,a*^2f© DNA Wf^Srte^ Lfc„ 

h 'J ^^©S^/MEHIROt FLAG K (Asp Tyr Lys Asp Asp Asp Asp 

Lys) Ztttia-tZ Zkfc£V) FLAG KJH^S G9 aK y K<£>iHM^% 

* Hind III t EcoR I teTflHbbfcHfc DNA J»£ % pFLA0-CMV3 (Invitregen, 
C6FI*Kh^ 0*)-^*-© **-~^sf&fo<D Hind III -EcoR I ISKC^AL:? 
^ v '" yd -'R**fr5 :fct> pFLAG-G*V3-G9 ^5t^Ufc 0 S***ai^r y 

"^ 8 ^* (42 ° c ^ 45 rvryy >£Hrtf lb sg^^m^ 

— < pcr fcjt 9 Bfl&Ditt^SiiT^Sii^iiB 
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9 m 

^<??~- ( P FLAG-CMV3-G9) *ttffl - «f» Lfc. n^flt^U^X. 
DNA \i. s &&<D£?izmm*^s<?«b UtMJtTifltS - * 

M^co J: 5 fcffrg Lfc pFLAG-CMV3-G9 ^ ^ ^ Kfc HEK293T Mgfc b 7 
37^* h L Ti#^±fS rfjfc FLAG K»-frfflG9^P-<^ K&SSSl • 

■&t£ 0 t^7^7x^ hO^fefi Lipofectamine 2000 W> t' hDi? x yftf ) 

*fflv^f**ttw#fcaioTtTofc. *#«jn:f4t hwmmmmmmw 293T 

2X10 6 ^£^£^fe£l^3:ft^ 10»^'>1»JIBj4i»A5© DMEMijF* 10ml i:t 
iU 10cm x-f 16 N?M 37t:fcT C0 2 -T ^JCT*^ 

Ufc 0 pFLAG-CMV3-G9 <D 20ng Lipofectamin 2000 W^lf hoi^i ^tt^) 
30 Ml «r OPTI-MEM hD^^il) 1.5ml £#*»;mu MfcT 5 

fe*tfc G9 a? y K»»©7 S / mmwn b flag *«S**vm»#-c*>s 

#J#-§-l 6 ©E^flfc^StuS fll, 3 ~N-T±^-A D-i^ 

(2) ^#^^^^-^$tl,fc G9 atf y^T 0 ^ K^*»»i 

_tfB<£ G9 ^v^f- Ka^t^u, fuic -*r * r 1- c*c r : • .-v jti lt 
4>»*a*nsciiii3fc6fc& % ^flag ue it^rr 7-,- =y (S^^tfc 

FLAG Ml T7j -T-j^-Sf/lsfrbfeffiZ^xhZ^ibK ?Ji'\z.Wmvif2-*<D& 
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9 m 

m*$Lm\^xh£.\^ a *nmwx\^ ^fMcmmvt^^(Dmm^m^^xmmv 

±mX^Ln\^tcmm±m 15ml KI NaN 3N NaCl RX* CaCl 2 ^ft^bft^ig^ 
0. 1%, 150mmol/l # «t 2mmol/l fclfca <fc 5 Sfc&D bfc# % ft FLAG Ml 77^ 
= X^—<7 s yl' (Anti-FLAG Ml Affinity Gel ; =i*^: • *%M) £ 100/zl$5 

SBiS'frbT (3000rpm 5 3\ 4°C) ^ U y h &EiR U 2 nHO CaC12 • TBS 
900 m 1 %QZ-XWm&>b&m (2000 rpra 5 4*C) b, ^W^^ 200 M 1 (D 
ImM CaCl 2 • TBS ^^^$iir©ttai|^(^-^>^/^ (G9 £ bfc D g& 

£r SDS-PAGE tC«fc SW&ScIliUlo^Tft FLAG M2-^V^-^i/^-if (^^V&Jjl 
) ^VNT^^^o^-T^v^ff^ G9 ^^ffc^^ 

tt^^fc 50mmol/l MJ ^- (pH7.4) N 150mmol/l NaCl , 

2mmol/l EDTA 30 /tl £»p b^T? 30 ^H^Mf -5 £ t id £ 9 , 

^te»*Ufc^^^ft«r*WU*: 0 ^©i, 16QXg 10 &m*fr£*i-* 
- i J: y> ±m&'&m bfc 0 £VWC|f& 50mmol/l h^- (pH7. 4) % 

lSOmmoi/i NaCK2mmol/l EDTA $r"£t?«8f?£ 30^1 «r 8S*D b . 4*C T? 10 ftmt&m 
b^aeoxg t io »M»^«i-5ii:R:j:!)J:»SrSJt#Ufc 0 _h 

£5 4mmol/l lmol/lCaCl 2 &WiM bfc 0 ^CD^ffi^^^M^ ttf 

mwtisxm^x, ±ummw4xmt>tL^ ^^^v^y^v^ummmom 

tib^#%^ [i] - [3] teflB«k©^ss * istfmtto^&fctto 
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x G9 mm<om&<Dmfe vtc 0 

[1] Shiraishi N, Natsuine A, Togayachi A, Endo T, Akashima T, Yamada Y, 
Imai N, Nakagawa S, Koizumi S, Sekine .S, Narimatsu H, Sasaki K. 
Identification and characterization of three novel beta 1, 3-N- 
acetylglucosaminyl transferases structurally related to the beta 1,3- 
galactosyltransferase family. J Biol Chem. 2001 Feb 2 ; 276 (5) : 3498-507. : 

[2] Togayachi A, Akashima T, Ookubo R, Kudo T, Nishihara S, Iwasaki H, 
Natsume A, Mio H, Inokuchi J, Irimura T, Sasaki K, Narimatsu H. 
Molecular cloning and characterization of UDP-GlcNAc: lactosylceramide 
beta 1, 3-N-acetylglucosaminyltransf erase (beta 3Gn-T5), an essential 
enzyme for the expression of HNK-1 and Lewis X epitopes on glycolipids. 
J Biol Chem. 2001 Jun 22 ; 276 (25) : 22032-40. : 

[3] Iwai T, Inaba N, Naundorf A, Zhang Y, Gotoh M, Iwasaki H, Kudo T, 
Togayachi A, Ishizuka Y, Nakanishi H, Narimatsu H. Molecular cloning and 
characterization of a novel UDP-GlcNAc :GalNAc-peptide j3 1, 3-N 
acetylglucosaminyltransf erase ( fi 3Gn-T6). an enzyme synthesizing the 
core 3 structure of 0-glycans. J Biol Chem. 2001 Jun 22 ; 276 (25) : 22032- 
40 o 

(i) mn®m&<D&fi 

±mmmmx^bMc flag ^y^- fmg-m G9 # v y<o $ 1 , 3 - n - 
7t^^at5ywMfitt*, mm • *y =*« • mmm • m*t"<*n 

ZMWk Lt^©^ (tfri&tD&nxm, RT* FEBS, 462, 289 (1999) % J. 
Biol. Chem. 269, 14730-14737(1994), S ~J J. Bicl. Chem., 267, 23507 
(1*92) % J. Biol. Chem., 267, 2$&i Q992)/jJ if) iC^o T$J^ bfc 0 

^Mtat, pNp-oj-Glc, pNp-6 -Glc, pNp-a-GlcNAc, pNp- j3 -GlcNAc 
s pNp-a-Gal, oNp-0-Gal, pNp-a-GalNJk., &r » Xyl, d&p* & Xyl N pNp- a - 
Fuc, Bz-o;-Man, Bz- a -ManNAc, corel-a core3-a-pN Ps Bz-j8-^^ h 

h\ GlcNAc 0 l-4GicNAc 0 -B z. Gal 0 l-4GlcNAc a -pNp Ltc (m 5 #flg) 

o ^bSItti/^tfc5V^hayM)^f^^^x (Toronto 
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# 

Research Chemicals) ttft if «fc ?) fAt5 i £ ^"Ct -5, 
^5 



G9 ©SH#Ji£ 






+a -V_L >-r ,M- 


1 


Gala -/?NP a 


% . 
ND 


2 


Gaip-oNP a 


ND 


3 


GlcNAca-Bz b 


ND 


4 


GlcNAcp-Bz b 


ND 


5 


GalNAca -/>NP a 


ND 


6 


GalNAcp -pNP h 


ND 


7 


Glca ^NP a 


ND 


8 


Glcp -pNP & 


ND 


9 


Fuca -pNP* 


ND 


10 


Xyla -pNP c 


ND 


11 


Xylp-.pNP b 


ND 


12 


Manct-Bz c 


ND 


13 


h->h'p-Bz b 


27 


14 


Galpl-3GalNAca-/7NP (core 1)« 


ND 


15 


GlcNAcpl-SGalNAca-pNP (core 3) c 


ND 


16 


Gaip 1 -3GlcNAcp -^NP« 


ND 


17 


GlcNAcp 1 -4GlcNAcp-Bz° 


ND 


18 


Galpl-4GlcNAca -jdNP 0 


100 



r*5K*V*T!©tt*ffl*U ^*If©alW;wqtn (Calbiochem 
) b ttv/^^t, c«ha>hyf-^^^^^^x&^^^ALfc) 

■M l!EKb *** pH7. 4. 10mM MnCl 2 , 0. 15% Triton CF-54, 0. 75mM ATP, 50 
UDP-GlcNAe ($/^*fc«), 4. 5 M M (50nCi) C'^SaF-GItfffifc (T «* Ay*.f 

IOmM Sf (±B©**fM6ftK 1) 
©TOH***W?*« (^«l4-pft^«:Hi»«) T'f+ 20 * IT'&So ft* 
K*tt3rCT**n*»b 16B*HB*-cfirofc (attl6l#ra) 0 
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K*I»T«, 0.1M KC1 Sr 200/aAP*., *<*frf*J:»*»#Lfc. 10ml © 
* * / -/K- 1 ®gfc## N 10ml O 0. 1M KC1 t? 2 LT¥#<fc Ufc Sep-Pak 

C18 Cartridge(Waters){;:^_b^^ab, _h^^ oS«*5 «fc t*£]5fcfc «r# - h y 
yi?K®Lmmttc 0 lml <D EPIC mHTklZT 2 lEifi-bV 1ml <D * 

? ;~;i>x'wm\.fc&n&£x$&j&mzmmLtc 0 mw^^^u^-^^- ( A csn 

G9 *y^^Ktt % ^*f*nfc±lBft*frM©$fc GaljSl- 
4GlcNAco ! -pNp icM:hmmm^^V, Bz-0-?f h > Fizft IT t> 

(2) B*£j&&fl:0>ftfcf- 

SJiS^&rF^I^WttJblB^l^tK^ Lfctf*, 14mM HEPES WtffiWL pH7. 4 ©ftfc> 
HEPES (pH6.75~7.4) &Tfi* = V^Wt^ h V * J* (pH6.4~7.2) (D^V7 
T-4k{*&&LmLtc (H!2A) 0 

M2 Ati^^ttSiit) % G9 tfy^zf?- KW:, *3^»thy!>At HEPES 

# = i^gH- h y pH6. 4-7.2 (D^fpH«^/i5|i#oT& 

U HEPES pH7. 0 ttteX*M±&ftfe$:7jk Lfc c 

MnCl 2 <Dft£>V)K MnCl 2 , CoCl 2 s MgCl 2 % ZnCl 2 , NiCl 2 % CdCl 2 bfc„ # 

^1^ tyog^li 2.5, 10, 40mM t \**tl*tl<DJ**Rl&*ft<o fc (E12B) 

o 

fr**®******, M g zn ^^-ettieas^^iisrw^^fetu*^ 
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(3) 2-7§^P^ yrfi (N-^y*^) W^wa^^ 

S««k Ltli, PA fctf-i) bfc. *y =f*© 2 - trp $?AsT 

*& (Hase, S. Ibuki, T. and Ikenaka, T. , J. Biochen,. 95, 197- 
203(1984)) Kl*oTfT$f PA ft* y ** ttMH fc, fc^tt&fc* 

14^ HEPES pH7.4, 50mM UDP-GlcNAc, lOmM MnCl 2 , 0.16% Triton 

CF-54, 40pmolS»^M (PA ft* y =f*K (200ng) OftXff**^ 

20^ i oiMn- srcae 

^^«fcUTtt.**«4Rl*5V^lfi: FLAG Ml ^77^7^^!^ 

^10 f 000XgT?5^M» J £,L.TJ:»«ra#bfc o *V^, tt_L** Ultrafree- 
M- - ,* ::iporett«) taUfcft, *<D-m (40,1) fcHPLC 

HPLCri, ^7AHT PALPAK Type R # 7 A <*#?;|±«) % *ffl*£LT# 
Hi* A : lOOmM mm/ h V =*»T $ > (pH4. 0). ^ffi^ B : lOOmM mm/ h V ^ 
7*7%* (pH4.0) /0.5% 1-^^y-^^^T 5-55%»ffl« B ^S^v 

ffi«*E^2Bbiii, 400nm) . 

^->**^ G9 *y^i^^Ktt, 4 *«©N-^y * V(PA-004. PA-OU: 
TAKARA^PAft^K^)^^^^ 1 * 3*»> - *• — V- xv^ 
^Pl, 3-N-7t^^ 3 f5y| !m2 ( 0 3GnT2) fift*®**,- 

* *mmm<D G9 ^y^^Kj^ 4 ^N-^y^^ti^^. 
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w • 

Sr^ri-«iifc^$tt<5 0 /^4b\ s 3 ©ag* feasor G9 ^y-s^K^^te 

HF^VAC^fttafiftfcUfcBiaifiJtSiffofc. Rfc*tt, UnM HEPES 
pH7.4, lOmM MnCl 2 , 0. 15% Triton CF-54, 0. 75mM ATP, 50 /i M UDP-GlcNAc (i/Jf 
^%tM), 4.5/* M(50nCi) [ 14 C]UDP-GlcNAc (7"7i/t A^V tt>fiy^ft|{) 
> 40^g^^^S«, &t>*5g* (5~10/iD <D*SM^^^x^g T 'f|-20 jU 1 £ 

;bv^ 0 tuiB^^^v^^^t bT ^ % ^^ j4};::fev , T ^ FLAGM1 ^ T 

f (gpf, *5*t±M) iz£zmmmfc*mww\z&^Tft\,\ mmm^m<D-9- 
>^^tmmm<m<DD-^-^^^ th\z m sds-pagek-c^u*: (eu). 

&*lftigV>) {C*f L-Cb GlcNAc fe#wi'3:&^U * GPF m<tiC X o KtfS 

mG9 5tfc^te4>&< £ ^ 0RF tf A -n * v**- * f * y „ >y 

#-§■9 7 ~ x 1 9 4 ©ifeMByiJ 10 kb BrJt£*^£ LfcSfefi#»rJt 
10 kb) £r pBluescript II SK(-) (TOYOBO^; I'^J* * * f~ ..; ~- f # 
- ( P BSK-raG9-K0neo) ^^M.^^ 0 pBSK-«£? I2reo • fciaSgfcBttfcfc^ £ tt 
nee (^^-t^ S/^Bttatfi-T-) & nG9 ©^SU^tbS GiciN'Ac 'lE^iStt&JIfgtfS^^ 
U neo T'S&£;ft,3 0 £ 5 LT#^*Lfc P BSK-mG9-K0neo feffilS* 
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1 l. *ufS^#)^^\ #t Y**TJVWifa<n in vivo ^^f^3|Sf-efe§, ff 
t5 9Itt 1 0 ©^-}fe 0 

14. TIE^tt^ (a) - (c) : 

(a) MfftEfrottrAti: 

4>* < t B2-P-^^>KXV/X«[ Gal $ l-4GlcNAc »fc#U *JfcfetefcJ£ 

ft**-*-* 

- ra »- iSt'O'^XtSU TGalJ f^y^h^S^U TGlcNAcJ f4N 

COT J-^ — (D 5 ib, i/X(D%<D&7sk-t) • 

(b) SSpH 

(c) ~fllM':*-l'©jg3fcf£ 
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(A) BBW#2 N @B^J##1 6X«iBM##l 7©^lo07 5/»|a?IJ 
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(C) iS^J#^2, IB*U##1 6Xftia^iJ##l 7 0^1007 5y»E5« 

i7. nr&gci 3~i 6<D\,^-r*ifaimtemm<v & 1, 3-n-t^^^ 

-D- ^a-fr's ^ii^w^f^a^- Ki-«^K„ 

1 8 . 1B?IJ#-^ 1 ^|S«O^S#^ 9 7-1 1 9 4 ©*atE^tt**tlC 

1 9. DHATfcSC. fc«r#«fcr*, M^^l 8 0!>M. 

2 0. B»*gCl 8X« 1 9 tf'*** — „ 
2 1 . fft** 2 0©^^ «r-^03»«teifc«c. 

2 2. £1, 3-N-7t^-D-^l/at?^||^ y ^| C 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology 
Fujirebio Incorporated 

<120> A glycosyl transferase, a DNA encoding the same, and a method 
for detection for cancer 

<130> YCT-902 

<160> 20 

<210> 1 
<211> 1194 
<212> DNA 
<213> Homo sapiens 

<400> 1 

atgcgctgcc ccaagtgcct tctctgcctg tcagcactgc tcacactcct gggcctcaaa 60 
gtgtacatcg agtggacatc cgagtcccgg ctcagcaagg cctaccccag ccctcggggc 120 
accccgccaa gccccacgcc agccaaccct gagcccaccc tacctgccaa cctctccacc 180 
cscctgggcc agactatccc gctgcccttt gcttactgga accagcagca gtggcggctg 240 
ggslscctgc ccagtgggga cagcactgaa acggggggct gccaggcttg gggggccgcc 300 
gccgccaccg agatccctga cttcgcctcc tacc?,caagg aectccgecg cttettgctg 360 
t*>sg*!sgict gccggagctt cceacagtgg ctgcctggag gtggtggcag ccaagtctcc 420 
dgc;*cttas atactgatgt cccctacctg ctgttggccg tcaagtcaga accagggcgc 480 
tttgcagaac gacaggccgt gagagagacg tggggeagic cagctccagg gpiccggcte S40 
ctcttcctgc tagggtctcc ggtgggtgag gcggggcctg acctagactc actagtggcc 800 
S«3egcc gtcgctacag tgacctgctg ctctgggact tcctcgacgt cccattcaac 660 
cagacgctca aagacctgct gctgctggcc tggctgggcc gccactgccc caccgtgagt 720 
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tttgtcttgc gagctcagga cgatgccttt gtacacaccc ctgccctgct ggctcacctg 780 
cgggccctgc cacctgcctc ggcccgaagc ctctacctgg gtgaggtctt tacccaggcc 840 
atgcctctcc ggaagccagg aggacccttc tatgtgcccg agtccttctt cgaaggtggc 900 
tacccagcct atgcaagcgg gggtggctac gtcattgccg ggcgcctggc accctggctg 960 
ctgcgggcgg cagcccgtgt ggcacccttc ccctttgagg acgtctacac tggcctttgc 1020 
atccgagccc tgggcctggt gccccaggcc cacccaggct tcctcacagc ctggccagca 1080 
gaccgcactg cggaccactg tgctttccgc aacctgctgc tggtacggcc cctgggcccc 1140 
caggccagca ttcggctctg gaaacaactg caagacccaa ggctccagtg ctga 1194 

<210> 2 

<211> 397 

<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Arg Cys Pro Lys Cys Leu Leu Cys Leu Ser Ala Leu Leu Thr Leu 

1 5 10 15 

Leu Gly Leu Lys Val Tyr He Glu Trp Thr Ser Glu Ser Arg Leu Ser 

20 25 30 

Lys Ala Tyr Pro Ser Pro Arg Gly Thr Pro Pro Ser Pro Thr Pro Ala 

35 40 45 

Asn Pro Glu Pro Thr Leu Pro Ala Asa Leu Ser Thr Arg Leu Gly Gin 

50 55 go 

Thr lie Pro Leu Pro Phe Ala Tyr Trp Am si, GiB Gin T.p A*g Lei, 
65 70 75 80 

Gly oer Leu Pro Ser Gly Asp Ser Thr Glu Thr Gly Gly Cys Gin Ala 

85 90 ok 

Trp Gly Ala Ala Ala Ala Thr Glu lie Pro Asp Phe Ala Ser Tyr Pro 

100 105 no 

Lys Asp Leu Arg Arg Phe Leu Leu Ser Ala Ala Cys Arg Ser Phe Pro 
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115 120 125 

Gin Trp Leu Pro Gly Gly Gly Gly Ser Gin Val Ser Ser Cys Ser Asp 

130 135 140 

Thr Asp Val Pro Tyr Leu Leu Leu Ala Val Lys Ser Glu Pro Gly Arg 
i45 150 155 160 

Phe Ala Glu Arg Gin Ala Val Arg Glu Thr Trp Gly Ser Pro Ala Pro 

165 170 175 

Gly He Arg Leu Leu Phe Leu Leu Gly Ser Pro Val Gly Glu Ala Gly 

180 185 190 

Pro Asp Leu Asp Ser Leu Val Ala Trp Glu Ser Arg Arg Tyr Ser Asp 

195 200 205 

Leu Leu Leu Trp Asp Phe Leu Asp Val Pro Phe Asn Gin Thr Leu Lys 

210 215 220 

Asp Leu Leu Leu Leu Ala Trp Leu Gly Arg His Cys Pro Thr Val Ser 
225 230 235 240 

Phe Val Leu Arg Ala Gin Asp Asp Ala Phe Val His Thr Pro Ala Leu 

245 250 255 

Leu Ala His Leu Arg Ala Leu Pro Pro Ala Ser Ala Arg Ser Leu Tyr 

260 265 270 

Leu Gly Glu Val Phe Thr Gin Ala Met Pro Leu Arg Lys Pro Gly Gly 
275 280 285 

J>4r£ Tyr Val Pro Glu Ser Phe Phe Glu Gly Gly Tyr Pro Ala Tyr 
-^0 295 300 

Ala Ser Gly Gly Gly Tyr Val He Ala G>/ Arg Leu Ala Pre Trp Leu 
m 310 315 320 

-ou raa Ala Ala Arg Val Ala Pro P&e Pro Phe Glu Asp Val Tyr 

325 330 ga* 

Thr Gly Leu Cys He Arg Ala Leu Gly Leu Val Pro Gin Ala His Pro 

340 345 350 

«iy rue Leu Thr Ala Trp Pro Ala Asp Arg Thr Ala Asp His Cys Ala 
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355 360 365 

Phe Arg Asn Leu Leu Leu Val Arg Pro Leu Gly Pro Gin Ala Ser He 

370 375 380 

Arg Leu Trp Lys Gin Leu Gin Asp Pro Arg Leu Gin Cys 
385 390 395 397 



<210> 3 
<211> 

<212> DNA 

<213> Artificial Sequence 
<220> 31 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 3 

ctcaagctta igcgcigccc caagtgcc tt c 31 

<210> 4 
<211> 

<212> DNA 

<213> Artificial Sequence 
<220> 31 

<223> Description of Artificial SeagECTcer 3' primer for PCR 
<400> 4 

ctcgaattct cagcactgga gccttgggtc t 31 
<210> 5 
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<211> 20 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: 5' primer for RT-PCR 
<400> 5 

gctgttggcc gtcaagtcag 

<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<^223> Description of Artificial Sequence: 3' primer for RT-PCR 
<400> 6 

caggaagagc agccggat 

<21Q> 7 
18 

<212> DNA 

-'£.1*.- ^SScial Sequence 
<220> 

<223> Description of Artificial Sequence: probe for RT-PCR 
<400> 7 
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cagaacgaca ggccgtga 

<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 8 

gccaagctta catccgagtc ccggctcag 

<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 9 

gccaagctta aggcctaccc cagccctcg 
<2ifi> 19 
<212> DNA 

<213> Artificial Sequence 



29 



<220> 
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<223> Description of Artificial Sequence: 3' primer for PCR 



<400> 10 

cggaattctc agcactggag ccttgggt 

<210> 11 
<211> 55 
<212> DNA 

<213> Artificial Sequence 



28 



<220> 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 11 

ggggacaagt tigtacaaaa aagcaggctt ccccagccct cggggcaccc cgcca 5! 

<210> 12 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223&- Description of Artificial Sequence: 3' primer for PCR 

*mm> si 

s-gggsccact ttgtacaaga aagctgggtc tcagcactgg agccttgggt cttg 54 

<210> 13 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 13 

gccaagctta catccgagtc ccggctcag 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR 
<400> 14 

gccaagctta aggcctaccc cagccctcg 

<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 3' primer for PCR 
<400> 15 

cggasct^tc agcactggag ccttgggt 
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<210> 16 

<211> 372 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Thr_Ser Glu Ser Arg Leu Ser Lys Ala Tyr Pro Ser Pro Arg Gly Thr 

3 5 10 15 

Pro Pro Ser Pro Thr Pro Ala Asn Pro Glu Pro Thr Leu Pro Ala Asn 

20 25 30 

Leu Ser Thr Arg Leu Gly Gin Thr He Pro Leu Pro Phe Ala Tyr Trp 

35 40 45 

Asn Gin Gin Gin Trp Arg Leu Gly Ser Leu Pro Ser Gly Asp Ser Thr 

50 55 60 

Glu Thr Gly Gly Cys Gin Ala Trp Gly Ala Ala Ala Ala Thr Glu He 

70 75 80 

Pro Asp Phe Ala Ser Tyr Pro Lys Asp Leu Arg Arg Phe Leu Leu Ser 

85 90 95 

Ala Ala Cys Arg Ser Phe Pro Gin Trp Leu Pro Gly Gly Gly Gly Ser 

100 105 no 

^ "si Ser Ser Cys Ser Asp Thr Asp Val Pro Tyr Leu Leu Leu Ala 

115 120 125 

Val Lys Ser Glu Pro Gly Arg Phe Ala Glu Arg Gin Ala Val Arg Glu 

135 140 
*m xx P vriy Ser Pro Ala Pro Gly lie Arg Leu Leu Phe Leu Leu Gly 
145 150 !£«> jgp 

Ser Pro Val Gly Glu Ala Gly Pro Asp Leu Aso Ser Leu Val Ala Trp 

165 170 175 

uiu ser Arg Arg Tyr Ser Asp Leu Leu Leu Trp Asp Phe Leu Asp Val 
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180 185 igo 

Pro Phe Asn Gin Thr Leu Lys Asp Leu Leu Leu Leu Ala Trp Leu Gly 

195 200 205 

Arg His Cys Pro Thr Val Ser Phe Val Leu Arg Ala Gin Asp Asp Ala 

210 215 220 

Phe Val His Thr Pro Ala Leu Leu Ala His Leu Arg Ala Leu Pro Pro 
225 230 235 240 

Ala Ser Ala Arg Ser Leu Tyr Leu Gly Glu Val Phe Thr Gin Ala Met 

245 250 255 

Pro Leu Arg Lys Pro Gly Gly Pro Phe Tyr Val Pro Glu Ser Phe Phe 

260 265 270 

Glu Gly Gly Tyr Pro Ala Tyr Ala Ser Gly Gly Gly Tyr Val lie Ala 

275 280 285 

Gly Arg Leu Ala Pro Trp Leu Leu Arg Ala Ala Ala Arg Val Ala Pro 

290 295 300 

Phe Pro Phe Glu Asp Val Tyr Thr Gly Leu Cys He Arg Ala Leu Gly 
305 310 315 320 

Leu Val Pro Gin Ala His Pro Gly Phe Leu Thr Ala Trp Pro Ala Asp 

325 330 335 

Arg Thr Ala Asp His Cys Ala Phe Arg Asn Leu Leu Leu Val Arg Pro 

340 345 350 

Leu Gly Pro Gin Ala Ser He Arg lots. Tzp Lys Gin Leu Gin Asp Pro 

355 360 365 

Arg Leu Gin Cys 

370 372 

<210> 17 
<211> 282 

<213> Homo sapiens 
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<400> 17 

Arg Arg Phe Leu Leu Ser Ala Ala Cys Arg Ser Phe Pro Gin Trp Leu 
1 5 10 15 

Pro Gly Gly Gly Gly Ser Gin Val Ser Ser Cys Ser Asp Thr Asp Val 

20 25 30 

Pro Tyr Leu Leu Leu Ala Val Lys Ser Glu Pro Gly Arg Phe Ala Glu 

35 40 45 

Arg Gin Ala Val Arg Glu Thr Trp Gly Ser Pro Ala Pro Gly He Arg 

50 55 60 

Leu Leu Phe Leu Leu Gly Ser Pro Val Gly Glu Ala Gly Pro Asp Leu 
65 70 75 80 

Asp Ser Leu Val Ala Trp Glu Ser Arg Arg Tyr Ser Asp Leu Leu Leu 

85 90 95 

Trp Asp Phe Leu Asp Val Pro Phe Asn Gin Thr Leu Lys Asp Leu Leu 

100 105 no 

Leu Leu Ala Trp Leu Gly Arg His Cys Pro Thr Val Ser Phe Val Leu 

115 120 125 

Arg Ala Gin Asp Asp Ala Phe Val His Thr Pro Ala Leu Leu Ala His 

130 135 140 

irfm Arg Ala Leu Pro Pro Ala Ser Ala Arg Ser Leu Tyr Leu Gly Glu 
14 * 150 155 160 

Tax _*he Thr Gin Ala Met Pro Leu Arg Lys Pro Gly Gly Pro Phe Tyr 
165 170 175 

mx Ser Phe Phe Glu Gly Gly Tyr Pro Ala Tyr Ala Ser Gly 
180 185 190 

Gly Gly Tyr Val lie Ala Gly Arg Leu Ala Tsp Lft» *4W.AsgAfc 
195 200 205 

•teg Val Ala Pro Phe Pro Phe Glu Asp Val Tyr Thr Gly Leu 
210 215 220 
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Cys He Arg Ala Leu Gly Leu Val Pro Gin Ala ffis Pro Gly Phe Leu 
225 230 235 2 40 

ThrAlaTrp Pro Ala Asp Arg Thr Ala Asp His Cys Ala Phe Arg Asn 

245 250 255 

Leu Leu Leu Val Arg Pro Leu Gly Pro Gin Ala Ser He Arg Leu Trp 

260 265 270 

Lys Gin Leu Gin Asp Pro Arg Leu Gin Cys 
275 280 282 



<210> 18 
<211> 1845 
<212> DNA 
<213> Mouse 



<400> 18 

ggaggacgca cagctgcgag gagggagtcc gggcagggct ttacccgagg acccccagag 60 
ctggcggaag ctggacccag aggtacctgg ggccccaggc cctggggtgg ggttactgga 120 
ggaggtaggt aggcttccaa gaaggtaaaa aggagtttcc ccgggaagct gggactcctg 180 
aagagacaga ggaatgaggg aaggggagta ggaagagccg ttggagcgat actgcaaata 240 
gatataacac catgactgca gaaaaggaaa gaatgggggg tcgaggggag gcggtgttca 300 
gtctaggata acgttaagtt gggtactgta gttcagtctg cctagggtca gagtctcaga 360 
agccattaac agaactgggt aggaeeiagg ctgettgect gggcttcgct gggccgtctt 420 
tggagatcca ccctgcaccc taaagacttc tgtggctoet tgtgactctt gcagccccac 480 
tggtggccct ttccctgggc cgggtcatgc gttgccgt ^a^^agetc tgcctgtcag 540 
cactgetcac actcctgggc ctcaaagiair iga&sgagtg gacatccgag tcctggctta 600 
aaaaggetga accccggggc gctctgccca gtcccacacc acccaatgct gagcccactc 660 
tgcccaccaa cctctcagca cgcctgggtc agactgg»>v* *f*gUv&* ^riti^^i^ 720 
accagcagca gcggcagctg ggagtcctgc ccagtacetra ctgtcagact tgggggactg 780 
=cgezgcctc ggagatcttg gacttcatcc tgtaccccca ggagcttcgg cgcttcttgc 840 
tgtcggcggc ctgtaggagc tttccactat ggctgcctgc aggagaaggc agccctgtgg 900 
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ccagctgctc tgataaggat gtaccctact tgctactggc tgtcaaatca gaaccaggac 960 
actttgcagc acggcaggct gtgagggaga cctggggcag cccagttgct gggacccggt 1020 
tgctcttcct gctggggtcc cccctaggaa tgggggggcc tgacttaaga tcactggtga 1080 
cgtgggaaag ccggcgctat ggtgacctac tgctctggga cttcctggat gttccctaca 1140 
accggacact caaggacctg ctgctgctga cctggctgag ccaccactgc cccgatgtca 1200 
attttgtcct gcaggttcag gatgatgcct ttgtgcacat cccagcccta ctggagcacc 1260 
tgcagactct gccacccacc tgggcccgca gcctctacct gggtgagatc ttcacccagg 1320 
ccaaaccgct ccgcaagccc ggaggaccct tctatgtgcc gaagaccttc tttgaagggg 1380 
actatccagc ctatgcgagt ggaggtggct atgtaatctc aggacgcctg gcaccctggc 1440 
tgctgcaggc ggcagctcgc gtggcaccct tcccctttga tgatgtctac actggcttct 1500 
gcttccgtgc cctgggctta gcaccccgtg cccatccagg cttcctcaca gcctggccag 1560 
cagaacgtac cagggacccc tgcgccgtgc gaggcctgct cttggtgcat ccagtcagcc 1620 
ctcaggacac catttggctc tggagacatc tgtgggtccc agagctccag tgctgaccgg 1680 
cagagacaag ctggggtggg tgggtgctga cctggcctga gtctctccta gagacaagct 1740 
ggggtgggtg gggctgacct ggcctgagtc tctcctaaac ccttcttagc caaggtggca 1800 
gactgtgttt atctacttta tggttttgaa aaatgtgtcc ttcct 1845 

<210> 19 
<211> 1170 
<212> DNA 
<213> Mouse 

<4GC- 19 

atgcgttgcc gcaagtgcca gctctgcctg tcagcactgc tcacactcct gggecteaaa 60 

agtggacatc cgagtcctgg cttaaaaagg ctgaaccccg gggcgctctg 120 
ccc-agcceca caccacccaa tgctgagccc actctgceca ccaacctctc agcacgcctg 180 
ggtcagactg gcccactgtc ctctgcttac tggaacca^ a^a^cggca y^ygjgfg*" 240 
ctgcccagta cggactgtca gacttggggg actgttgctg cctcggagat cttggacttc 300 
a^ccigtacc cccaggagct tcggcgcttc ttgctgtcgg cggcctgtag gagctttcca 360 
ctatggctgc ctgcaggaga aggcagccct gtggccagct gctctgataa ggatgtaccc 420 
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tacttgctac tggctgtcaa atcagaacca ggacactttg cagcacggca ggctgtgagg 480 
gagacctggg gcagcccagt tgctgggacc cggttgctct tcctgctggg gtccccccta 540 
ggaatggggg ggcctgactt aagatcactg gtgacgtggg aaagccggcg ctatggtgac 600 
ctactgctct gggacttcct ggatgttccc tacaaccgga cactcaagga cctgctgctg 660 
ctgacctggc tgagccacca ctgccccgat gtcaattttg tcctgcaggt tcaggatgat 720 
gcctttgtgc acatcccagc cctactggag cacctgcaga ctctgccacc cacctgggcc 780 
cgcagcctct acctgggtga gatcttcacc caggccaaac cgctccgcaa gcccggagga 840 
cccttctatg tgccgaagac cttctttgaa ggggactatc cagcctatgc gagtggaggt 900 
ggctatgtaa tctcaggacg cctggcaccc tggctgctgc aggcggcagc tcgcgtggca 960 
cccttcccct ttgatgatgt ctacactggc ttctgcttcc gtgccctggg cttagcaccc 1020 
cgtgcccatc caggcttcct cacagcctgg ccagcagaac gtaccaggga cccctgcgcc 1080 
gtgcgaggcc tgctcttggt gcatccagtc agccctcagg acaccatttg gctctggaga 1140 
catctgtggg tcccagagct ccagtgctga 1170 

<210> 20 
<211> 389 
<212> PRT 
<213> Mouse 



<400> 20 

Met Arg Cys Arg Lys Cys Gin Leu Cys Leu Ser Ala Leu Leu Thr Leu 
1 5 10 15 

Leu Gly Leu Lys Val Tyr He Glu Trp Thr Ser Glu Ser Trp Leu Lys 

20 25 ao 

Lys Ala Glu Pro Arg Gly Ala Leu Pro Ser Pro Thr Pro Pro Asa Ala 

35 40 45 

Glu Pro Thr Leu Pro Thr Asn Leu Ser Af? Arg l#v> 05? QS# ^ n.^ 

50 55 60 

Pro Leu Ser Ser Ala Tyr Trp Asn Gin Gin Gin Arg Gin Leu Gly Val 
65 70 75 «0 
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Leu Pro Ser Thr Asp Cys Gin Thr Trp Gly Thr Val Ala Ala Ser Glu 

85 90 95 

He Leu Asp Phe lie Leu Tyr Pro Glu Glu Leu Arg Arg Phe Leu Leu 

100 105 no 

Ser Ala Ala Cys Arg Ser Phe Pro Leu Trp Leu Pro Ala Gly Glu Gly 

115 120 125 

Ser Pro Val Ala Ser Cys Ser Asp Lys Asp Val Pro Tyr Leu Leu Leu 
130 135 140 

Ate Val Lys Ser Glu Pro Gly His Phe Ala Ala Arg Gin Ala Val Arg 
145 150 155 160 

Glu Thr Trp Gly Ser Pro Val Ala Gly Thr Arg Leu Leu Phe Leu Leu 

165 170 175 

Gly Ser Pro Leu Gly Met Gly Gly Pro Asp Leu Arg Ser Leu Val Thr 

180 185 190 

Trp Glu Ser Arg Arg Tyr Gly Asp Leu Leu Leu Trp Asp Phe Leu Asp 

195 200 205 

at~t ^~ ^ ^3 Arg Thr Leu Lys Asp Leu Leu Leu Leu Thr Trp Leu 

210 215 220 

Ser His His Cys Pro Asp Val Asn Phe Val Leu Gin Val Gin Asp Asp 
225 230 235 240 

Phe Val His lie Pro Ala Leu Leu Glu His Leu Gin Thr Leu Pro 
^5 250 255 

: Vhr Trp Ala Arg Ser Leu Tyr Leu Gly Glu lie Phe Thr Gin Ala 
260 265 27G 

L?. i+2i71#a Arg Lys Pro Gly Gly Pro Phe Tyr Val Pro Lys Thr Phe 

280 285 
Phe Glu Gly Asp Tyr Pro Ala Tyr Ala Ser my (Hy TV- V*} 
290 295 300 

Leu Ala Pro Trp Leu Leu Gin Ala Ala Ala Arg Val Ala 
310 315 320 
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Pro Phe Pro Phe Asp Asp Val Tyr Thr Gly Phe Cys Phe Arg Ala Leu 

325 330 335 

Gly Leu Ala Pro Arg Ala His Pro Gly Phe Leu Thr Ala Tip Pro Ala 

340 345 350 

Glu Arg Thr Arg Asp Pro Cys Ala Val Arg Gly Leu Leu Leu Val His 

355 360 365 

Pro Val Ser Pro Gin Asp Thr He Trp Leu Trp Arg His Leu Tip Val 
370 375 380 

Pro Glu Leu Gin Cys 

385 389 
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